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INTRODUCTION 



The 061 is a 10 MHz all solid-state dual trace oscilloscope. An 8 x 10 cm CRT provides a 
bright and clear display. The vertical amplifier has a dual trace facility and displays either channel 
separately or alternates or chops between Channels. Channel 2 can be switched to become the 
horizontal amplifier to provide an X— Y display. The solid-state design using FET input circuitry 
provides minimum drift and fast stabilization time. 



The design of this instrument is subject to continuous development and improvement, conse- 
quently this instrument may incorporate minor changes in detail from the information contained 
herein. This would, in the main, affect the Component List and Circuit Diagrams. The reader 
should pay particular attention to the notes at the beginning of Chapters. 



NOTICE TO OWNER 



In the event of this instrument being returned to TELEQUIPMENT for servicing: the owner 
is requested NOT to send the following items unless they are suspect, in order to prevent damage 
during transit and facilitate packaging: 



Manual 

Probes 



Plug Assemblies 




TELEQUIPMENT D61 



CHAPTER 1 
SPECIFICATION 



PAGE 4 OF 36 



1.1 VERTICAL SYSTEM 
Operating Modes 



3 dB bandwidth 
O.C. coupled 
AX. coupled 
R’oetime 
Max. amplitude 

X-Y 

Bandwidth (3 dB) 



Deflection factors 

Calibrated (9 ranges 1. 2 & 5 sequence) 
Input impedance 
Maximum input 



1.2 HORIZONTAL SYSTEM 

Sweep generator rates 

(19 ranges 1, 2 & 6 sequence) 
X5 magnification 



External horizontal amplifier 
3 d8 bandwidth 
Deflection factor 
Input impedance 



1.3 TRIGGER 
Level 



Coupling 



Source 



Channel 1 
Channel 2 
Channels 1 & 2 

Alternate (at time/di v speeds between 1 ms and 0.5ps) 
Chop (100 kHz approx, at time/div between 500 ms and 
2 ms and on EXT X) 

X-Y 



DX. - 10 MHz 
2 Hz — 10 MHz 
35 ns 

5 div at 10 MHz 

Via CHI with CH2 input selected via TIME/DIV 
switch as horizontal amplifier 
D.C. - 1 MHz 



10 mV/div — 5 V/div t 5% 
1 MO and 35 pF in parallel 
400 V peak 



500 ms - 0.5 p$/div ± 5% 
> 200 ns/div ± 7% 

100 ns/div ± 10% 



2 Hz - 1 MHz 

100 mV/div approximately 

1 MO and 10 pF in parallel 



Variable 

Variable with auto free running in absence of trigger signal 
A.C. or 

TV field for sweep ranges up to 100 ps/div and 
TV line from 50 ps/div to 0.5 ps/div 

CHI, CH2 or external. All positive or negative 
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Sensitivity 

Internal 

40 Hi - 1 MHz 0.5 div, 

falling 1 div at 10 MH* 



External 

40 Hz — 1 MHz 100 mV 

1 MHz - 10 MHz 1 V 

1.4 CATHOOI RAY TUBE (CRT) 

Display arts 8 x 10 cm 

Phosphor 

Standard P31 

Special order P7 

Overall accelerating potential 3.5 kV 



1.5 OUTPUTS FRONT PANEL 

Calibrator peak to peak 500 mV squarewave ± 2% at supply frequency 

Probe test 3.5 V approx, rectangular pulse at sweep repetition rate 

and sweep width. 



1.6 POWER SUPPLY 

Voltage Model 1 
Voltage Model 2 
Frequency 
Consumption 



100 - 120 in 10 V steps 
200 -240 In 20V steps 
48 -400 Hz 
25 VA 



1.7 SIZE 



Height 280 mm 

Width 160 mm 

Depth 420 mm 



1.8 WEIGHT 6.5 <9 



1.9 COOLING 



Convection 



1.10 TEMPERATURE LIMITS, ambient 

15 to +40°C 
25 to +70°C 



Operating 

Non-operating 
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CHAPTER 2 

OPERATING INSTRUCTIONS 



2.1 FUNCTION OF CONTROLS AND 
CONNECTORS 

These art situattd on the front panel txcapt vtfisn otherwise 
tpaeifiod. 

To operate slide switches prase and slida. 

Z1.1 CRT 

INTENSITY varies the Intensity of the cKiplay and 

serves as the power ON— OFF switch. 

FOCUS controls the definition of the display. 



2.1.2 VERTICAL 



VOLTS/DIVISION provides nine steps of attenuation of the 
input signal. In the X— Y mode, CHI 
provides the vertical input and CH2 the 
horizontal Input. 

POSITION moves the respective trace in the vertical 

axis and serves as die channel ON— OFF 
switch. 



AC-DC-GND selects the input signal coup! ing. 

In the DC position, the signal from the 
INPUT connector is coupled directly to 
the attenuator. In the AC position a 
capacitor is inserted in series. 

In the QND position the input to the 
amplifier is grounded; dm position 
enables the 0 V D.C. level of a trace 
to be ascertained. 

When not in use should be set to GND. 



2.1.3 SWEEP 

TIME/DIVISION 



POSITION 



LEVEL 



EXT-CH1-CH2 

t 



AC-TV 



selects - 

Sweep speeds 
EXT X 

CH2 |X— Y) mode bee VOLTS/DIV) 
CHOP between 500 ms/div and 2 
ms/div, and on EXT X. 
ALTERNATE between 1 ms/div and 
0.5 Ite/div. 



moves the trace in the horizontal axis 
and when pulled provides X5 magnific- 
ation on the horizontal axis. 

selects the point on the signal waveform 
at which the sweep starts. Wien pulled 
selects AUTO where the timebase free 
runs if the level control is set beyond 
the range in which triggering occurs. 

enables the sweep to be triggered either 
externally or Internally from either chan- 
nel of the vertical amplifier. 

selects triggering from the positive or 
negative-going slope of e waveform. 

selects either normal AC coupled trig- 
gering or triggering from:- 

|1 ) TV field (frame) at sweep speeds 
bet w ee n 500 ms and 100 /b. 

(2) TV line at sweep speeds between 
50 /Js and 0.6 j*. 



2.1.4 CONNECTORS 



INPUTS 
INPUT (CHI 
A CH2) 



TRIG/EXT X 



Z MOD 



CAL 



PROBE TEST 



GND 



the sockets connect the signal to be 
viewed to the respective vertical ampli- 
fiers. 



the socket connects either a triggering 
or EXT X signal to the trigger or 
horizontal circuits. Dependant on the 
TIME/DIV switch. 

situated on the rear panel and connected 
via an isolating capacitor to the CRT grid. 
A positive-going signet is necessary to 
intensify the trace wAile a negative-going 
signal will blank it. 10 V signal wHI give 
a good contrast. 

socket provides a waveform for checking 
the calibration of die vertical channels or 
for triggering the sweep at supply fre- 
quency. 

provides e rectangular pulse at timebase 
frequency to facilitate calibration of 
probes. For probe compensation, see page 
2 / 2 . 

this is connected to the chassis of the 
instrument. 



2.2 PRE-OPERATION CHECKS 

2.2.1 SUPPLY 

Check the following: 1. Rear voltage-selector is indicating the 

local supply voltage or nearest value. 

2. Fuse fitted is e 500 mA on 100—120 
V model end 250 mA on 200-240 V 



Note: The 3-core supply lead is colour- 
coded as follows: 

LINE NEUTRAL GND (Chassis) 



Model 1 Black White Green 

Model 2 Brown Blue Green/Yellow 



2.2.2 Set controls as follows: 

1. CRT 

INTENSITY 

FOCUS 

2. HORIZONTAL 

TIME/DIV 
POSITION 
TRIG LEVEL 
± 

AC/TV 

EXT-CH1-CH2 

3. VERTICAL 

CH 1 & 2 

POSITION (CHI &CH2) 
AC-DC-GND 



Fully anti-clockwise 
Mid-range 

2 ms 

Mid-range and push-in 
Mid-range and out 
+ 

AC 

CHI 

0.1 V 

Mid-range 

DC 



Z3 OPERATION 

1. Plug Into supply; turn INTENSITY dockwisa - POWER ON. 

2. Connect CAL to both INPUTS via co-axial cables. 

3. Allow a few minutes for CRT to warm up. 

4. Sat TRIG for locked display. 

5. Observe two traces of 5 divisions amplitude. 
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PROSE COMPENSATION 

Whtn using PROSE TEST output for probt compensation: apply 
tha output via xIO probe for compensation. Select AUTO end turn 
TRIG LEVEL, fully anticlockwise. Set TIME/DIVISION and 
VOLTS/DIVISION to 500 jjs and 0.05 V respcctlvaly and adjust 
the probe trimmer so that Sit leading corner of tha displayed step 
is cpmpletely free from under and over-shoots. 

The adjacent illustration shows three conditions: (A) over- 

compensated; (0) correctly compensated; 1C) undercompensated. 




O-OtVOLT/SHV 
000 |ASSC/DIV 
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CHAPTER 3 

CIRCUIT DESCRIPTION 



3.0 ATTENUATOR AND VERTICAL INPUT 
AMPLIFIER fi»ur«lA*i» 

CHI and CH2 art idtntical and the following description 
cavers both ch annals. 

Tha Input to tha attenuator Is eonnactad via C901 to tha 
Input sockat SK901 on AC. directly to tha input socket on DC 
or to ground on QND. Tha capacity compansatad attanuator is 
switch ad by S902 wafar 1 In staps of 100, 10 and 1 and tha 
output Is fad to tha gate of TR601 via C601 and R602 vd»lch, 
togathar with D601, protact tha input against ovarloodi up to 
± 400 V. TR601 is a F.E.T. sou ret followftr whose output DC 
laval is adjusted to zero by R604 and R608. Tha output is than 
attanuatad in staps of 5, 2 and 1 selected by S902 wafar 2 F 
and fad to «ha basa of TR503 which togathar with TR604 forms 
a longtailad pair. Tha diodes D602 and D603 in tha emitters 
increase tha signal handling capacity without affecting tha change 
in {pin which remains directly proportional to currant and, 
therefore, to supply voltage. This compensates for tha CRT 
sensitivity which is inversely proportional to supply voltage and 
hence tha overall vertical sensitivity remains independent of 
supply voltage. Vertical shift is fed to tha base of TR604. 
The gain of tha channel is set up by R613 vdiich controls tha 
total stage emitter currant. Tha collector currants of TR6Q3 
and TR604 pass through thermal compensating networks R611, 
C602 end R614, CS03 and also dirough grounded besc stage 
TR602 to tht output stages. TR602 Isolates the channel switch- 
ing waveforms from the input circuit. 



3.1 VERTICAL OUTPUT AMPLIFIER Figuri! 

The collector currents of the selected channel pass through 
diodes D637 end D638 for Channel 1, or D642 end D643 for 
Channel 2, to die bases of shunt feedback stages TR633 end 
TR636. The outputs of TR633 and TR636 art fad to the bases 
of TR634 and TR63S, a longtailed pair whose collectors feed die 
Y plates of the CRT. C641 and R671 in the emitter circuit are 
adjusted for the beat pulse response and TH831 compensates for 
the temperature coefficient of the input stages. The appropriate 
channel is selected either manually by S631 and S632 which are 
ganged to the vertical shift controls, or automatically by the 
Chop/Alternate circuit TR631 and TR632. On EXT X and 
Time/Div speeds of 2 ms/div and slower, TR631 and TR632 
operate as a free-running multivibrator eta frequency of approx. 
100 kHz. When TR632 conducts D035 and D636 conduct and 
turn off D637 and D638 thus disconnecting Channel 1. Con- 
versely when TR631 conducts D639 and D641 conduct and 
turn off D642 and D643 thus disconnecting Chennai 2. C632 
and C634 feed pulses to tha unblanking amplifier to blank out 
tha trace during the transitions. On Time/Div speeds above 
2 ms/div, TR631 and TR632 operate as a bistable vtfiose state 
is changed at the and of each timebase sweep by an edge from 
the emitter of TR34. The network L631. C640, R640 in CHI 
and L632, C649, R669 In CM2 delay the transitions until the 
trace is blanked. The vertical output amplifier current supplies 
the +13 V line which is decoupled by C645 and also the +7.5 V 
line which is stabilized by zener diode D644. The +7.5 V is used 
as a reference for the -7.5 V line which is a shunt stabilizer 
circuit consisting of TR637, R659, R666, R667 and R668. 
R658 compensates for variations in die —13 V line and reduces 
tha affect of supply voltage variations on the -7.5 V line. 



3.2 TRIGGER CIRCUIT Figure. 3 b 4 

This consists of a longtailad pair TR23 and TR25 similar to 
die Vertical Amplifier input stage but with temperature com- 
pensation in its emitter circuit. On the CH2 position the input 
is connected to CH2 end on EXT X position vis C20, C21 , C22 and 
R23 to the TRIG/EXT X socket. On ell other positions of 



die Time/Div switch die input is connected to 320 ¥ddch selects 
either the EXT TRIG Socket, CHI or CH2 signal. The output 
from the appropriate collector, selected either by the Polarity 
switch 321 or the Time/Div switch 31, is connected via diode 
D27 or D31 to die emitter of common base stags TR26. Tha 
collector of TR26 is connected via D64, D33 and D34 to die 
input of the Horizontal Amplifier on CH2 and EXT X positions 
of die Tima/Div switch 31 . On other positions of die Time/Div 
switch the collector of TR26 is AC coupled via D32 to die basa 
of TR21, a shunt feedback stage whose output swing is limited 
by diodes D21 , D22 and D23. Tha output of TR21 « fad to 
tha Schmitt trigger circuit, TR22 and TR24, which provides* 
constant amplitude trigger signal to tha timebase and bright line 
auto circuit on the AC position of S22. On die TV position of 
322, TR22 is converted to a sync separator and TR24 on 
TIME/DIV speeds dower than lOOjUs has a long time constant 
in die emitter circuit which provides positive differentiated field 
pulses of much greater amplitude than tha line pulses. Tha time- 
base therefore triggers on tha field pulsev'Q/'-TIME/DIV speeds 
faster than 100 £fc, tha emitter time constant is reckiced by 
R50 so that tha differentiated field and line pulses are of equal 
amplitude and die timebase therefore triggers at line frequency. 



3.3 TIMEBASE, UNBLANKING AND BRIGHT 
LINE AUTO CIRCUIT Figure4 

3.3.1 Tha differentiated positive pulse from tha trigger circuit is 
fad via D36 to tha basa of TR27 which together with TR29 
forms a bistable. Tha positive pulse turns on TR27 vdiich in turn 
cuts off tha damping transistor TR34. Tha timebase, a F.E.T. 
Millar circuit, than runs up linearly charging up tha hold-off 
capacitor via D47 and resetting die bistable via R114. Whan 
TR27 cuts off, TR34 conducts and discharges the timing capaci- 
tor until IMS conducts and reduces tha currant in TR34 to tha 
value required by tha timing resistor. At diis point tha flyback 
stops. During tha flyback die hold-off capacitor discharges 
through R114 until D48 conducts. At this point the action is 
complete and tha timebase can be triggered by tha next triggering 
pulse. 

3.3.2 If the Trig level control is in tha Auto position and no trigger 
pulses are present, TR36 and D49 conduct and reduce tha 
potential at tha anode of D48. This allows the hold-off capacitor 
to discharge further and re-trigger die bistable. The timebase 
than free-runs. If trigger pulses are present at the anode of D43 
tha positive pulses trigger the monostable TR32 and TR35. 
Whan triggered at frequencies above about 10 Hz the average 
collector currant of TR35 is low and 049 is cut off returning the 
timebase to tha normal triggered condition. 

3.3.3 The coll actor current of TR29 which is cut off during the 
sweep is fed to tha input of TR28. The collector of TR28 goes 
negative at the beginning of tha sweep until diode 038 conducts 
and clamps tha collector potential at about 3 V, thus unblanking 
tha sweep. When TR29 conducts at the and of the sweep TR28 
collector goes positive blanking tha trace. On chop positions of 
tha sweep negative edges from the chop circuit are fed to the 
base of TR28 to blank the trace during tha transitions. 



3.4 HORIZONTAL AMPLIFIER Figured 

This consists of a shunt feedback stage TR31 with switched 
feedback resistors to give X5 expansion. The sweep and hori- 
zontal shift currants are mixed at tha input of tha shunt feedback 
stage and die output is fad to a longtailed pair, TR33 and TR37, 
which feeds the horizontal deflection plates of tha CRT. D44 
clamps tha collector of TR33 and prevents it from bottoming. 
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On the EXT X and CH2 positions of the Timt/CXv switch 
die input of TR31 is switched to the collector of TR26 vie D33, 
034 end D54 and the X5 feedback resistor is diorted out by 
diodes 033, D34, D35 and 037. The trace is then deflected ho- 
rizontally via the EXT X socket or from Channel 2. On these 
positions the gate of TR36 is connected to the cathode of D47 
which clamps the output of the timebasa at about +1 V and 
turns off TR29 thus unblanking the trace. 



3.5 CRT CIRCUIT AND POWER SUPPLY 

The supply voltage is fed via the power ON/OFF switch $401, 
the fuse FS401 and the voltage selector SK401 to the appro- 
priate primary tapping on T401. 

3.S.1 The <-13 V line is obtained from a full wave rectifier circuit 
consisting of D405, D406, C402 and R403. 

3.53 The +117 V line is obtained from a bridge ractifiar D401, 
P402, 0403 and D404 with reservoir capacitor C403 and 
smoothed by R406 and C408 to provida the +110 V line and by 
R407 and C406 to provida the +80V line. 



3.83 The —1050 V line is obtained from a half wave rectifier 
circuit consisting of 0407. C409, C41 1 and C41 2. 

3.5.4 The +2600 V line Is obtained from a voltage doubler circuit 
consisting of 0408, 040©, C401 and C404. 

3.5.5 The calibrator circuit provides a 0.6 V squarawave at supply 
frequency. It is produced by a diode twitching circuit in which 
a current derived from the stabilized —7.5 V line is passed 
through 0413 and R406 during negative half cycles of the AC 
voltage from the 13 V transformer winding. On positive half 
cycles 0413 is cut off and tie current passes through D412 and 
R402. The output voltage is set by R406. The temperature 
coefficient of the diode D413 is compensated for by die negative 
temperature coefficient of the output resistor R408 giving an 
output voltage which is nominally independent of temperature. 

3.5.6 The grid voltage of the CRT is derived from a zener diode 
connected between the CRT cathode and the -1060 V supply. 
The voltage is varied by the Intensity control R301. The 
Intensity of the trace may be varied by signals fed via the Z Mod 
socket SK301 and C301 to die grid of die CRT. 
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CHAPTER 4 



MAINTENANCE AND CALIBRATION 



4.1 INTRODUCTION 



4.3 CALIBRATION PROCEDURE 



4.1.1 The solid-state design of the instrument mekes frequent 
adjustment of the internal preset components unnecessary. The 
appropriate part of the Calibration Procedure should be perform- 
ad whenever the instrument fails to meet its specification in some 
particular or whenever a defective component is replaced. The 
Circuit Description, Chapter 3, will assist In deciding which part 
of die circuit requires adjustment. 



4.1.2 The Internal 0.5 V calibrator allows the accuracy of voltage 
measurement to be checked. The timing accuracy can also be 
chackad with the internal calibrator, though it should be remem- 
bered thet die frequency end frequency accuracy of the calibra- 
tor are those of the A.C. supply line. 



4.1.3 To carry out the whole calibration procedure, the following 

tools end equipment ere required 

Low-capacitance trimming tool Ifor preset capacitors). 

Smell screwdriver (for preset potentiometers). 

Amplitude Calibrator, providing 1 kHz squarewevt, amplitude 
50 mV, amplitude accuracy within 0.25%. 

Time-mark Generator, providing markers of 1 mS, 1 mS and, 
preferably, 0.5 pS. 

Accuracy within 0.1%. 

Squarewave Generator, providing outputs of 1 kHz and 10 kHz, 
60 mV to 60V. 

Squarewave Generator, providing outputs of 10 kHz, 100 kHz 
and 1 MHz with risa-timt less than 10 nS. 

Coaxial cable and terminating resistor for the above. 

Monitor Oscilloscope, complete with XI 0 passive probe, and 
having a sweep output socket. 

Passive Probe, X10 attenuation, suitable for input capacities of 
25 to 35 pF. 

Test Metar, 20,000 n/volt or higher, accuracy within 2 % 2.5 V 
DC to 2500 V DC. 

Sinawave Generator, 1 kHz, 10 kHz and 50 kHz. 

Coaxial leads allowing the same signal to ba connected to Channel 
1, Channel 2 and the EXT socket. 



4.2 MECHANICAL 

4X1 ACCESS TO INTERIOR 

The cabinet covers ere removed as follows:- 

1. Disconnect instrument from power supply. 

2. Sleeken handle-securing screws. 

3. Withdraw cover from the handle ends. 

4. Disengage cover from the feet pegs. 



4.2.2 CRT REMOVAL 

1 . Remove cabinet covers as detailed in para. 4.2.1 above. 

2. Earth PDA connector with a Screwdriver, then disconnect. 

3. Remove CRT rear cover, 3 screws. 

4. Disconnect rear socket from dRT. 

5. Remove the 2 clamp securing ^rews. 

6. Remove left-hand fixing bcecket N (1 screw) end clamp. 

7. Remove the right-hand clamp (1 screw) and move rear of 
CRT outwards than front and to the left end forward, remov- 
ing CRT end screen from the instrument. 

8. Remove tape. 

9. Withdrew CRT from the screen, 

4.2.3 CRT FITTING 

Reverse the order detailed in para. 4.2.2 above. 



4.3.1 INITIAL SETTING 

1. Remove side covers, reference pare. 4.2.1. Connect to • 
suitable A.C. power source and switch the instrument on. 

2. Set the front panel controls as follows:— 



CHI and CH2, 
AC-DC-GND 
VOLTS/OIV 
POSITION 
TIME/DIV 

Horizontal POSITION 
TRIG LEVEL 
± 

EXT-CH1-CH2 

AC-TV 

FOCUS | 
INTENSITY ) 



GND 

.01 

Mid-position 
1 me 

Mid-position, push in 
Mid-position, out (AUTO) 
+ 

EXT 

AC 

Adjust for well defined low 
brilliance trace 



4.3.2 SUPPLY LINE VOLTAGES (R66S) 

D.C. supply line voltages should normally lie within the pres- 
cribed limits when A.C. power source voltage coincides with 
the setting of the line voltage selector on the rear of the instru- 
ment. 

The —7.5 V line is adjustable by means of R668. It should 
normally only require resetting when TR637 has been replaced. 
Note, however, thet any adjustment of this line necessitates the 
carrying out of the entire Calibration Procedure as detailed in 
this Chapter. 



Supply Line 


Test Point 


Limits 


-7.5V 


CHI POSITION potentiometer 
violet-blue wire 


-7.3V to -7.7V 


+7.5V 


CHI POSITION potentiometer 
orange-white wire 


+7.1 V to +7.9V 


-13V 


Horizontal POSITION poten- 
tiometer mauve-white wire 


-12.4V to -13.6V 


+13V 


Test point 3 


+11.9V to +12. IV 


+80V 


Test point 22 


+75V to 485V 


+110V 


Test point 29 


+107V to +1 17V 


-1060V 


Test point 156/7 


-1060V to -1160V 


+2500V 


Test point 156/K 


+2400V to + 2500V 



4.3.3 ASTIGMATISM AND GEOMETRY (R305 end R307) 

1. Set TIME/DIV to 100 ps and display a 10 kHz sinawave 
signal on one channel only at 6 divisions vertical amplitude. 
Adjust FOCUS and R305 (Astigmatism) for best definition 
of display. Leave 10 kHz signal connected. 

2. Sat TIME/DIV to 1 ms. Ensure that AUTO is selected and 
no signal is connected to EXT. 

Set EXT-CH1-CH2 switch to EXT so thet display becomes 
an unsynch ronised raster. Adjust R307 so that the raster 
becomes as nearly as possible rectangular. Disconnect 10 kHz 
signal. 
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4.34 VERTICAL AMPLIFIER 

1.0 Channel 1 VOLTS/DIV Manet (R6Q4 and ItOOi). 

1.1 Check that Chennai 1 input switch is sat to GND and 
VOLTS/DIV to 0.01. Turn Channel 1 on. Channel 2 off. 

1 .2 Connect test mater between test point C3 and chassis. 
Adjust R604 for zero reading. 

It should nonnailY be necessary to ad|utt R604 only when 
TR601 has been replaced. After adjustment of R604, 
R613 must be checked and readjusted if necessary. See 
para. 4.34 Op. 6. Disconnect test meter. 

1.3 Switch Channel 1 VOLTS/OIV between 0.01. 0.02 add 
0.06 positions. Adjust R608 to eliminate vertical move- 
ment of the trace. 



2.0 Channel 1 position balance (R618). 

2.1 Connect last ms tar between Channel 1 POSITION poten- 
tiometer moving contact (red-blue wire) end chassis. 
Adjust POSITION for sero reeding. 

2.2 Adjust R618 to bring the trace to the centre of the screen. 
Disconnect test meter. 



3.0 Channel 2 VOLTS/DIV baianoe (R 704 and R7«). 

3.1 Check that Channel 2 Input switch is set to GND and 
VOLTS/DIV to 0.01. Turn Channel 2 on and Channel 1 
off. 

3.2 Connect test mater between test point C33 and the chassis. 
Adjust R704 for zero reading. Disconnect lest meter. 
It should normally be necessary to adjust R704 only when 
TR701 has been replaced. After adjustment of R704, 
R713 must be checked and re-adjusted if necessary. See 
pare. 4.3.4. Op. 7. 

3.3 Switch Channel 2 VOLTS/DIV between 0.01, 0.02 end 
0.05 positions. Adjust R708 to eliminate vertical move- 
ment of the trace. 



4.0 Channel 2 position balance IR716). 

4.1 Connect test meter between Channel 2 POSITION poten- 
tiometer moving contact (red-blue wire) and chassis. 
Adjust POSITION for zero mater reading. 

4.2 Adjust R718 to bring the trace to the centre of th« screen. 
Disconnect test meter. 



5.0 Channel 1 gain CR163). 

5.1 Set Channel 1 VOLTS/DIV to 0.01 and Amplitude Cali- 
brator output to 50 mV. Diqday Amplitude Calibrator 
output on Chennai 1. Adjust the amplitude of the display 
to exactly 5 divisions with R613. Disconnect Amplitude 
Calibrator, 



6.0 Channel 2 gain (R713). 

6.1 Set Channel 2 VOLTS/DJV to 0.01 end Amplitude Cali- 
brator output to 60 mV. Display Amplitude Calibrator 
output on Chennai 2. Adjust the amplitude of the display 
to exactly 5 divisions with R713. Disconnect Amplitude 
Calibrator. 



7.0 Pulse raspotise (C641. R671 and R663I 

7.1 Sat both VOLTS/DIV to 0.01 and dhplay a 1 MHz square- 
wave signal simultaneously on both channels, (insure 
that tha co-axial cable connecting the signal to the instru- 
ment is correctly terminated.) 

7.2 Adjust C641 end R671 to optimise tquarewave response 
on both channels. If the response of the channels b not 
exactly the seme, adjust for best compromise. 

7.3 Adjust R663 to minimize the change in xjuarewave 
response occurring when either POSITION control is 
adjusted. Disconnect squareweve signal. 



8.0 Attenuators (C9Q2, C803. C904 end C806). 

Channel 1 end Channel 2 attenuators end input selector 
circuits are electrically identical. Corresponding compon- 
ents in tfiese pern of die two channels carry die same 
component references. 

8.1 Set Channel 1 Input switch to DC. Display e 10 kHz 
squareweve of 0.5 V amplitude on Channel 1, using the 
0.1 VOLTS/DIV position of the attenuator. Adjust C906 
for the best response (square corner without overshoot 
or undershoot). 

8.2 Set Chennai 1 attenuator to 1 VOLTS/DIV end increase 
die amplitude of the squareweve to S V. Adjust C804 
for best reqjonse. Disconnect squareweve signal. 

8.3 Connect a X10 passive probe to the input of Chennai 1. 
Set die Chemiei 1 VOLTS/DIV to 0.01 and display a 
1 kHz squarfWave of 04 amplitude vie the probe. Adjust 
the probe compensation for die beet squareweve response. 

84 Set VOLTS/DIV to 0.1 end increase the amplitude of the 
squareweve to 5 V. Without altering die probe compen- 
sation, ad|ust C903 for the best squareweve response. 

8.5 Set VOLTS/DIV to 1 end increase the amplitude of the 
squareweve to 50 V. Adjust C902 for best squareweve 
response. Disconnect signal end probe. 

8.6 Repeat Opt 8.1 to 84 for Channel 2. 



4.34 HORIZONTAL AMPLI PIC R 

1.0 Output Stage balance (R108 and R113). 

1.1 With TIME/DIV set to 2 ms, diqriay e 1 kHz signal (sine- 
wave or squareweve) on Chennai 1 . Adjust the horizontal 
POSITION control to the point where die left-hand end 
of the trace does not move when die X5 twitch is oper- 
ated. Without re-adjusting the POSITION control, bring 
the left-hand and of the trace to the centre vertical 
graticule line by adjustment of R1 13. 

1.2 Position the trace centrally on the screen with the hori- 
zontal POSITION control. Adjust R106 for the bast hori- 
zontal linearity at the right- and left-hand extremities of 
the CRT screen. 

2.0 Pre-amplifier baianoe (R37, R49 and R80). 

This operation should not be performed until any neces- 
sary adjustments to RC04, R60B, R704 and R708 have 
been done. See pare. 4.34 Ops 1 end 3. 

2.1 Set TIMi/DIV to 2 ms, Channel 1 input switch to GND 
end CXT-CH1-CH2 switch to CHI. Connect test meter 
between test point H(+) end Chassis (-). Adjust R49 so 
that the test meter reading is independent of the position 
of the ± switch. Disconnect the test meter. 

2.2 Set TIME/DIV to 1 ms end adjust the left-hand end of the 
trace to the left-hand edge of the graticule by means of 
tha POSITION control. Now turn TIME/DIV to CH2 
and bring the spot to the centre vertical graticule line by 
adjusting R80. 

2.3 Set TIME/DIV to EXT X end bring the spot to the central 
graticule line by adjusting R37. 

3.0 Channel 2 horizontal gain (R104). 

3.1 Set TIME/DIV to CH2. Set the output of die Amplitude 
Calibrator to 60 mV end connect to the input of Channel 
2. Set Chennai 1 input switch to GND, channel 2 input 
switch to DC end Channel 2 VOLTS/DIV to 0.01. Set 
horizontal deflection to exactly 6 divisions with R104. 
Disconnect Calibrator. 

4.0 Pulse rwponea (C22, C28, C40 and C46). 

4.1 Display a 100 kHz iquarawave on the monitor oscilloscope 
and connect the seme squareweve to die D61 Channel 2 
input. Connect the sweep output of the monitor oscillo- 
scope to Channel 1 of the D61. Set TIME/DIV to CH2 
end Chennai 2 VOLTS/DIV to 0.01. Adjust squareweve 
amplitude end the remaining D61 controls to display e 
horizontal squareweve of about 4 divisions amplitude on 
• vertical timebase. 

4.2 Adjust C40 for best response, then reduce die squarewave 
frequancy to 10 kHz and adjust C45 (twisted wire capaci- 
tor) for die best response. Repeat the alternate adjustment 
of C40 at 100 kHz end C45 at 10 kHz until die reqmnse 
cannot be improved. 
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4.3 Disconnect the squarewavt signal from tha Channel 2 in- 
put and connect to the CXT socket. Set the TIM E/DI V 
switch to EXT X end adjust the amplitude of the square- 
wave for a horizontal display amplitude of about 4 
divisions. 

With squereweve frequency of 10 kHz, adjust C25 
(twisted wire capacitor) for the best response. With 
squereweve frequency at 100 kHz, adjust C22 (twisted 
wire capacitor) for best response. Repeat alternate adjust- 
ment of C22 and C26 until no further improvement is 
possible. Remove connexions to Channel 1 end EXT 
input. 



4J.S TRIGGER AND SWEEP 

1. Trigger sensitivity (R31). 

Set EXT-CH1-CH2 switch to CHI and display a SO kHz 
sinewave signal on Channel 1. Turn R74 to its anticlockwise 
limit so that the timebasa stops. Examine the signal at test 
point C66 with the monitor oscilloscope. 

Adjust the input signal for an amplitude at test point C66 
of about 0.5 V. Adjust the LEVEL control so that the trigger 
pulses occur symmetrically about the centre of the sinewave. 
Adjust R31 to that trigger pulses occur 25 mV apart. 
Disconnect Monitor Oscilloscope. 



2. Sweep stability (R74). 

Turn R74 clockwise, setting to the centre of the range in 
which stable triggering occurs. (This can be determined 
accurately by noting the change of sweep length with R74 
setting.) Disconnect sinewave signal. 



3. 1 ms/dtv sweep accuracy (RS9). 

This adjustment should not be performed until any necessary 
adjustments have been made to R 104. See pare. 4.35 Op. 3. 

Set TIME/DIV to 1 ms and display 1 ms markers from the 
Time Marker Generator on Channel 1 . Adjust R99 so that 
markers ere exactly one major division apart over the centre 
8 divisions. Leave Time Marker Generator connected. 



4. Swe ep Length (R77). 

Adjust sweep length to 10.5 divisions with R77. Leave Time 
Marker Generator connected. 



5. 05 p s/div sweep accuracy (C2). 

Set Time Marker Generator to 05 ps end TIME/DIV to 
05 ps. Adjust C2 (mounted on TIME/DIV switch) so that 
one marker occurs for each major division over the centre 
S divisions. (Alternatively, set Time Marker Generator to 
1 ps end adjust for one marker every 2 divisions). Disconnect 
Time Marker Generator. 



45.7 INTERNAL CALIBRATOR (R406). 

The internal calibrator amplitude should be adjusted only after 
Channel 1 end 2 vertical gain has been checked end corrected. 
See para. 4.35 Ops 6 and 7. Set Channel 1 end 2 input 
switches to DC, both VOLTS/DIV switches to 0.1 end display 
Internal calibrator signal on both channels simultaneously. 
Adjust the mean amplitude of the Channel 1 end 2 displays 
to txactly 6 divisions with R405. 
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CHAPTER 5 
COMPONENTS LIST 

ValuM of rasmon m itated In ohm* or multlplM of ohm*; rating* at TO°C *r* In watti or aib-mulllplat of watts. Value* of eapacitor* art 
Mated in (ub-multiplae of farad*; rating* at 70°C art In volt* or kHovotta. 

Whenever poaaible, axact replacement* for component* ahould b* uaad, although locally availabi* altamativa may ba latiafactory for 
standard components. 

Any order for loplaeamant parti Should Induda: 

1. Instrument type 4. Component part number 

2. Instrument mrW number 5. Component value 

3. Component circuit re f ere n ce 



CIRCUIT REFERENCE BLOCKS 

The table below gives the blocks of circuit references, so that the reader can relate #*e items listed in this chapter and their location In the 
circuitry end printed circuit boards in Chapter 6. 



Circuit 

Reference 


Circuit 




From 


To 


1 


300 | 


Horiz. Amplifier 




3 




1 


Sweep & Time/d iv Switch 




4 


301 


400 


CRT 














5 


401 


600 


Power Supply 






601 


660 


Vertical Input 




1A 


701 


750 






IB 


661 


900 


Vertical amplifier 




2 


901 


1000 


Volts/div switch 




1 



ABBREVIATIONS 



BM 


Button mica 


CMP 


Cermet preset 


PS 


Polystyrene 


C 


Carbon 


E 


Electrolytic 


Se 


Selenium 


CP 


Carbon preset 


Ge 


Germanium 


Si 


Silicon 


CV 


Carbon variable 


MF 


Metal Film 


SM 


Silver mica 


CER 


Ceramic/ 


MO 


Metal oxide 


ww 


Wire-wound 


CT 


Cerami^ Trimmer 


PE 


Polyester 


WWP 


Wire-wound preeat 


CM 


Cermet thick film 


PP 


Polypropylene 


WWW 


Wire-wound variable 



TELEQUIPMENT, division of TEKTRONIX U.K. LIMITED 
313 Chase Road Southgate London N14 6JJ England 
Telephone: 01-882 1166 Telex: 262004 Cables: TELEQUIPT LONDON N14 



AH racmaat* for npain or nplaeement parti should b* direct ad to th# Taktronix Field Offlca or repr***ntativ* In your ana. Thb procedure will 
iBRjrv you the fastest possible service. 
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DCSCRIFTION 



cm 

RIF 


FART 

NUMBER 


VALUE 

F 


TYF6 


TOL 

% 


RATING 

V 


Cl 


286-066700 


20 p 


PS 


ip 


360 


C2 


281013700 


6-30 p 


CT 




360 


C3 


286094300 


1.0 jU 


PC 


1 


63 


04 


285094200 


10 n 


PS 


1 


126 


C8 


286-106700 


50 p 


PS 


1 P 


360 


C6 


285079100 


470 n 


PE 


10 


125 


C7 


286079200 


4.7 n 


PE 


20 


125 



C20 


281069600 


0.75 p 


CER 


0.1 p 


500 


C21 


286077300 


100 n 


PE 


20 


400 


C22 




Twisted pair 






C23 


290062300 


4.7 M 


E 




25 


C24 


281071100 


3.9 p 


CER 


0.26 p 


760 


C25 


281072300 


1*p 


CER 


0.1 p 


600 


C26 




Twisted pair 






C27 


286076900 


2.2 n 


PS 


5 


125 


(1162) C28 


285085000 


1 n 


PS 


6 


125 


C29 


285080900 


47 p 


PS 


2 p 


360 


(1059) C30 


285075900 


2.2 n 


PS 


5 


125 


C32 


286085400 


lOOp 


PS 


2 P 


360 


C33 


290054600 


16 /l 


E 




16 


C34 


285075900 


2.2 n 


PS 


6 


125 


C35 


281067600 


2.2 p 


CER 


0.1 p 


500 


(1077) C36 


286088700 


1.6 n 


PS 


5 


125 


C37 


285096200 


82 p 


PS 


Ip 


360 


C38 


290066400 


4-7 /i 


E 




160 


C39 


286077600 


27 p 


PS 


1 P 


360 


C40 


281015700 


6.5-65 p 


PP 




500 


C41 


285077900 


470 n 


PE 


20 


100 


C42 


285-106300 


390 p 


PS 


5 


160 


C43 


290062500 


4.7 /i 


E 




160 


044 


285088700 


1.6 n 


PS 


5 


125 


C45 




Twisted pair 






C46 


281071000 


10 n 


CER 




250 


C48 


285086500 


10 p 


PS 


1 P 


360 


C49 


281071000 


10 n 


CER 




250 


C51 


281071000 


10 n 


CER 




250 


C52 


281073400 


100 n 


CER 




30 


(1088) C63 


281071000 


10 n 


CER 




250 


(1164) C54 


285086700 


20 p 


PS 


1 P 


350 


C55 


285086900 


47 p 


PS 


2 p 


350 


C56 


290066400 


4.7 M 


E 




160 


C87 


281071000 


10 n 


CER 




250 


C58 


290066900 


330/4 


E 




16 


(1069) C59 


285091500 


100 n 


PE 


20 


100 



C301 


2810677-00 


10 n 


CER 




2k 


C302 


2810710-00 


10 n 


CER 




250 


C303 


281071000 


10 n 


CER 




250 


C304 


285078800 


100 n 


PE 


10 


125 



0401 


281070600 


30 n 


CER 




1.5 k 


C402 


290066900 


2.2S2.2 m 


E 




16 


C403 


290040000 


330 M 


E 




160 


C404 


281068100 


10 n 


CER 




4k 


C405 


286067400 


470 p 


PS 


5 


125 


C406 


290066000 


100 M 


E 




100 


C406 


290040000 


330 jU 


E 




160 



DescHirrioN 



cm 

REF 


FART 

NUMBER 


VALUE 

F 


TYPE 


TOL 

% 


RATING 

V 


C409 


290054000 


16/4 


E 




460 


C41 1 


290064000 


16 /4 


E 




460 


C412 


290084000 


18 /4 


E 




460 



C601 


286-106800 


10 n 


PE 


20 


400 


C602 


285065000 


1 n 


PS 


6 


126 


C603 


286084700 


560 p 


PS 


6 


125 



C630 


285061000 


820 p 


PS 


5 


125 


C631 


285066400 


100 p 


PS 


2p 


350 


C632 


285-106300 


390 p 


PS 


5 


160 (1089) 


0633 


285-101500 


4.7 n 


PE 


20 


160 


0634 


286-106300 


390 p 


PS 


6 


160 (1069) 


C635 


286087200 


180 p 


PS 


2 


360 


C836 


281071000 


10 n 


CER 




260 


C837 


286085400 


100 p 


PS 


2p 


360 


C638 


281067800 


3p 


CER 


0.1 p 


600 


C639 


285081000 


820 p 


PS 


6 


125 


C640 


286076000 


330 p 


PS 


5 


126 


C641 


281015700 


5.5-65.6 p 


PP 




600 


C642 


286087200 


180 p 


PS 


2 


350 (1128) 


C643 


286091600 


100 n 


PE 


20 


100 


C644 


281067800 


3p 


CER 


0.1 p 


600 0089) 


C646 


290067900 


1 m 


E 




16 


0646 


290086300 


470/4 


E 




10 


C647 


290062700 


22/4 


E 




40 


C648 


290066300 


470/4 


E 




10 


C649 


286078000 


330 p 


PS 


5 


125 


C650 


281071000 


10 n 


CER 




250 


C652 


286087201 


180 p 


PS 


2 


360 


C663 


281071000 


10 n 


CER 




260 


C864 


281071000 


10 n 


CER 




290 



C701 


286-1068-00 


10 n 


PE 


20 


400 


C702 


285-0850-00 


1 n 


PS 


5 


125 


C703 


285484740 


560 p 


PS 


6 


125 


C704 


281471040 


10 n 


CER 




250 



C901 


286477240 


100 n 


PE 


10 


400 


C902 


281413740 


6-30p 


CT 




350 


C903 


281413740 


630 p 


CT 




350 


C904 


281413740 


6-30 p 


CT 




360 


C908 


281413740 


6-30p 


CT 




360 


C906 


285485440 


lOOp 


PS 


2 


360 


C907 


286486040 


1 n 


PS 


6 


125 
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Clft 

RIF 


FART 

NUMBER 


VALUE 


DESCRIPTION 


TYPE 


TOL 

% 


RATING 


021 


152-0062-01 


75 V 


1N914 


Si 




50 mA 


D22 


152-0062-01 


75 V 


1M914 


Si 




50 mA 


D23 


1520062-01 


75 V 


1N914 


Si 




50 mA 


D24 


152006201 


75 V 


1N914 


Si 




60 mA 


D2S 


152006201 


75 V 


1N914 


Si 




60 mA 


026 


152006201 


75 V 


1N914 


Si 




60 mA 


027 


152006201 


75 V 


1N914 


Si 




60 mA 


D26 


152006201 


75 V 


1N914 


Si 




50 mA 


029 


162006201 


75 V 


1N914 


$1 




50 mA 


030 


152006201 


75 V 


1N914 


Si 




50 mA 


031 


152006201 


75 V 


1N914 


Si 




50 mA 


032 


152006201 


75 V 


1N914 


Si 




50 mA 


D33 


152006201 


75 V 


1N914 


Si 




50 mA 


034 


162006201 


75 V 


1N914 


Si 




50 mA 


035 


152006201 


75 V 


1N914 


Si 




60 mA 


036 


152006201 


75 V 


1N914 


Si 




50 mA 


D37 


162006201 


75V 


1N914 


si 




50 mA 


038 


15200620 1 


76 V 


1N914 


Si 




50 mA 


039 


152006201 


75 V 


1N914 


Si 




60 mA 


040 


152006201 


75 V 


1N914 


Si 




50 mA 


041 


162006201 


75 V 


1N914 


Si 




50 mA 


042 


162006201 


75 V 


1N914 


Si 




50«nA 


043 


152006201 


75 V 


1N914 


Si 




50 mA 


044 


152006201 


75V 


INS 14 


Si 




60 mA 


045 


152006201 


75 V 


1N914 


Si 




50 mA 


046 


152006201 


75 V 


1N914 


Si 




50 mA 


047 


152006201 


75 V 


1N914 


Si 




60 mA 


048 


152006201 


75V 


1N914 


Si 




SOmA 


049 


152006201 


75 V 


1N914 


Si 




50 mA 


051 


152006201 


75 V 


1N914 


Si 




SOmA 


D52 


152006201 


75 V 


1N914 


Si 




SOmA 


D63 


152006201 


75 V 


1N914 


SI 




SOmA 


D54 


152006201 


75 V 


1N914 


Si 




50 mA 


056 


152006201 


75 V 


1N914 


Si 




SOmA 


(1128) 0301 


152061000 


82 V 


Zener 


Si 


5 


770 mW 



0401 


152-0566-00 


200V 


SD2 


Si 


1 A 


0402 


152-0566-00 


200V 


SD2 


Si 


1 A 


0403 


152-056600 


200V 


SD2 


Si 


1 A 


D404 


152-066600 


200V 


SD2 


Si 


1 A 


D406 


152-0339-00 


50V 


1N4001 


SI 


500 mA 


0406 


152-0339-00 


50 V 


1N4001 


Si 


500 mA 


D407 


152-0567-00 


3 kV 


SCM30 


Si 




0408 


152-0567-00 


3 kV 


SCM30 


Si 




0409 


162-0567-0Q 


3 kV 


SCM30 


Si 




0411 


152-0062-01 


75 V 


1N914 


Si 


50 mA 


0412 


152-0002-01 


75 V 


1N914 


Si 


SOmA 


0413 


152-0002-01 


75 V 


1N914 


Si 


SOmA 


0601 


152-0483-00 


10 V 


C1104 


Si 


SOmA 


( 1209 ) 0602 


152-0062-02 


75 V 


1N4148T 


Si 


SOmA 


( 1209 ) 0603 


152-0062-02 


75 V 


1N4148T 


Si 


50 mA 



D61 



5/3 
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cm 

REP 



PART 

NUMBER 



VALUE 



DESCRIPTION 



TYPE 



TOL 

% 



RATING 



D631 


152-0062-01 


75 V 


1N914 


0632 


152-0062-01 


75 V 


1N914 


0633 


152-0062-01 


75V 


1N914 


0634 


152-006201 


75 V 


1N914 


(1180) D635 


1520614-00 


75 V 


1N4446 


(1180) D636 


182061400 


75 V 


1N4448 


(1182) 0637 


152061400 


75 V 


1N4448 


(1182) 0638 


152061400 


75 V 


1N4448 


(1 180) 0639 


152061400 


75 V 


1N4448 


(1180) D641 


152061400 


75 V 


1N4448 


(1182) D642 


152-061400 


75 V 


1N4448 


(1182) 0643 


162061400 


75 V 


1N4448 


D644 


152034700 


7.5 V 


Zener 


D845 


152006201 


75 V 


1N914 


D646 


162006201 


75 V 


1N914 



Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 

Si 



80 mA 
60 mA 
80 mA 
80 mA 
80 mA 
80 mA 
80 mA 
50 mA 
60 mA 

50 mA 
50 mA 
50 mA 
330 mW 
50 mA 
SO mA 



D701 


152048300 


10 V 


Cl 104 


(1200) D702 


152006202 


75 V 


1N4148T 


(1200) D703 


152006202 


75 V 


1N4148T 



Si 

Si 

Si 



50 mA 
50 mA 
50 mA 



CIR 


PART 










REP 


NUMBER 


VALUE 




DESCRIPTION 


(1187) FB23 


276059700 




Ferrite bead 




FS401 


169007700 


250 mA 


Fuse Deley 1.25" 200-240V 


or 


159007900 


500 mA 


Fuse Delay 1.25" 


100-1 20V 


(1182) L21 


106048300 


16J1H 


Fixed Inductor 




L631 


106048200 


160 JiH 


Fixed Inductor 




L632 


106048200 


160 /1H 


Fixed Inductor 










DESCRIPTION 




CIR 


PART 


VALUE 




TOL 


RATING 


REF 


NUMBER 


Oftmt 


TYPE % 


W 


(1128) R1 


325-017500 


2.37 M 


MF 


1 


1 


(1128) R2 


325017400 


787 k 


MF 


1 


500m 


(1128) R3 


325017300 


392 k 


MF 


1 


250m 


(1128) R4 


325017200 


237 k 


MF 


1 


250 m 


(1128) R5 


325017100 


78.7 k 


MF 


1 


260 m 


(1128) R6 


325017100 


78.7 k 


MF 


1 


250 m 


R21 


311-151500 


47 k 


CV 


20 


260m 


R22 


317-047301 


47 k 


C 


5 


125 m 


R23 


317091401 


910 k 


C 


5 


125 m 


R24 


317033301 


33k 


C 


5 


125 m 


R25 


317033201 


3.3 k 


C 


5 


125 m 


R26 


317051301 


51 k 


C 


5 


125 m 


R27 


317033201 


3.3 k 


C 


5 


125 m 


(1182) R28 


317075201 


7Jk 


C 


5 


125 m 



DESCRIPTION 



CIR 

RCP 


PART 

NUMBER 


VALUE 

Ohms 


TYPE 


TOL 

% 


RATING 

W 


R29 


317022301 


22k 


C 


5 


125 m 


R30 


317027101 


270 


C 


5 


126 m ( 1162 ) 


R31 


311-150300 


100 


C 


20 


75 m 


R32 


317082401 


820k 


C 


6 


125 m 


R33 


317033201 


3.3 k 


C 


5 


125m 


R34 


317068201 


6.8 k 


C 


5 


125 m 


R35 


317039201 


3.9 k 


C 


5 


125 m 


R36 


317010301 


10 k 


C 


5 


125 m 


R37 


311-151300 


47 k 


CP 


20 


75 m 


R38 


317033001 


33 


c 


5 


125m 


R39 


317022401 


220k 


c 


5 


125 m (1077) 


R41 


317056101 


560 


c 


6 


125 m (1162) 


R42 


317015101 


150 


c 


5 


125 m (1162) 


R43 


317033201 


3.3 k 


c 


5 


125 m 


R44 


317068201 


6.8 k 


c 


5 


125 m 


R45 


317039200 


3.9 k 


c 


5 


125 m 


R46 


317022101 


220 


c 


5 


125 m 


R47 


317033201 


3.3 


c 


5 


125 m 


R48 


317018301 


18 k 


c 


5 


125 m 


R49 


311-151200 


22 k 


CP 


20 


76 m 


R50 


317-047401 


470 k 


c 


5 


125 m (1077) 


R51 


317010301 


10 k 


c 


5 


125 m (11«2) 


R52 


317061201 


5.1 k 


c 


6 


125 m 


R53 


317-068201 


6.8 k 


c 


5 


125 m 


R54 


317039301 


39k 


c 


5 


125 m 


R55 


317068201 


6.8 k 


c 


5 


125m 


R56 


317018301 


18 k 


c 


5 


126 m 


R57 


317082201 


S.2 k 


c 


5 


125 m 


RS6 


317027301 


27 k 


c 


5 


125 m 


R59 


317051201 


5.1 k 


c 


5 


126m 



6/4 



D61 
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DISCRETION 



cm 


PART 

MUAiaiVt 


VALUK 

Qlmii 


tyk 


TOL 

% 


RATING 

W 














R80 


317-0100-01 


10 


c 


5 


125 m 


mi 


317-0332-01 


3.3 k 


c 


5 


125 m 


R62 


317-024301 


24k 


c 


6 


125 m 


R63 


317-0104-01 


100 k 


c 


5 


125 m 


nm 


317-0222-01 


2.2 k 


c 


6 


125 m 


ms 


317012301 


12 k 


c 


6 


128 m 


R66 


317013301 


18k 


c 


5 


125 m 


R67 


303011301 


11 k 


c 


8 


1 


R68 


321030348 


15k 


MR 


t 


125 m 


R89 


311-152800 


22k 


cv 


20 


250m 


R70 


317047001 


47 


c 


5 


125 m 


R71 


317027201 


2.7 k 


c 


6 


125 m 


(1193) R72 


317030301 


3k 


c 


S 


125 m 


R73 


317020301 


20k 


c 


6 


125 m 


R74 


311-151000 


10 k 


CR 


20 


75 m 


R7S 


317012301 


12 k 


C 


6 


126 m 


R76 


317022201 


2.2 k 


C 


6 


125 m 


R77 


311-151000 


10 k 


CR 


20 


75 m 


R78 


317010301 


10 k 


C 


5 


125 m 


R79 


315038302 


39k 


c 


6 


250m 


R80 


311-151100 


15 k 


CR 


20 


75 m 


R81 


317010201 


1 k 


c 


6 


125 m 


R82 


321-125708 


4.7 k 


MR 


t 


125 m 


R83 


317018301 


18 k 


C 


6 


125 m 


R84 


317020301 


20k 


c 


5 


128 m 


R85 


317033201 


3.3 k 


c 


6 


125 m 


R86 


317010301 


10 k 


c 


6 


125 m 


R87 


317033401 


330k 


c 


6 


125 m 


R88 


317061201 


6.1k 


c 


6 


126 m 


RS9 


311-151200 


22k 


CR 


20 


75 m 


(1067) R90 


317-016101 


150 


C 


5 


125 m 


R91 


317043201 


4.3 k 


C 


6 


125 m 


R92 


307014300 


6.8 k 


MO 


6 


1.5 


RS3 


315012202 


1.2 k 


C 


5 


260m 


R94 


317043101 


430 


C 


5 


126 m 


R98 


317027401 


270 k 


c 


6 


125 m 


R96 


317022401 


220k 


c 


6 


125 m 


R97 


317082201 


8.2 k. 


c 


6 


125 m 


(1160) R98 


317010101 


100 


c 


5 


125 m 


(1128) R99 


317020301 


20k 


c 


6 


126 m 


R101 


317047101 


470 


c 


6 


125 m 


R102 


317-056401 


660k 


c 


5 


125 m 


R103 


317010101 


100 


c 


5 


125 m 


RICH 


311-150600 


220 


CR 


20 


76m 


R106 


301020301 


20k 


C 


6 


500m 


R107 


315012202 


1.2 k 


c 


5 


250 m 


R108 


311-150700 


1 k 


CP 


20 


75 m 


R109 


307014300 


5.6 k 


MO 


5 


1.5 


R111 


301022301 


22 k 


c 


5 


500m 


R112 


317066101 


560 


c 


5 


125 m 


R113 


311-153200 


330 


CP 


20 


75 m 


R114 


317047301 


47 k 


c 


5 


126 m 


R115 


317010301 


10 k 


c 


5 


125 m 


R116 


317022301 


22k 


c 


5 


125 m 


R117 


317030101 


390 


c 


5 


125 m 


R118 


317012301 


12 k 


c 


5 


128 m 


R119 


317010001 


10 


c 


6 


125 m 


R121 


317010801 


1 M 


c 


5 


125 m 


R123 


317030301 


30k 


c 


5 


125 m 


R124 


317066201 


6.6 k 


c 


6 


125 m 


(1068) R125 


317010001 


to 


c 


6 


125 m 


(1068) R126 


317010001 


to 


c 


5 


125 m 



DISCRETION 



CIR 

R1R 


PART 

NUM85R 


VALUf 

Ottflift 


TYRi 


TOL 

% 


RATING 

W 


R301 


311-1020-00 


1.0 M 


CV 


20 


250 m 


R302 


3164)186-01 


1.5 M 


c 


10 


250m 


R303 


311-1516-00 


1 M 


CV 


20 


250m 


R304 


317-0394-01 


390k 


C 


5 


128m 


R306 


311-1514-00 


220k 


CR 


20 


75m 


R306 


317-0105-01 


1 M 


C 


5 


125 m 


R307 


311-1614-00 


220k 


CR 


20 


75m 


R306 


316-01064)1 


10 M 


C 


H) 


250m 


R309 


3154)222-01 


2.2 k 


C 


5 


280m 



R401 


3164)663 4)1 


56k 


C 


10 


250 m 


R401 


3164)1844)1 


180 k 


C 


10 


250 m 


R402 


317-0103-01 


10 k 


C 


6 


126 m 


R403 


317-02204)1 


22 


C 


6 


126 m 


R404 


321-132548 


24 k 


MR 


1 


125 m 


R406 


311-1510-00 


10 k 


CP 


20 


75 m 


R406 


315-02014)3 


200 


C 


5 


250 m 


R407 


3084)7534)0 


620 


WW 


5 


3 


R408 


317-0222-01 


2.2 k 


C 


6 


125 m 



R601 


321-048148 


1 M 


MR 


1 


125 m 


R602 


3174)1044)1 


100 k 


C 


5 


125 m 


R0O3 


3174)101-01 


100 


C 


6 


126m 


R604 


311-15044)0 


150 


CP 


20 


75 m 


R606 


3174)1324)1 


1.3 k 


C 


6 


125 m 



R608 


311-15104)0 


10 k 


CP 


20 


75 m 


R611 


317-06624)1 


5.6 k 


C 


6 


125 m 


R612 


317-04324)1 


4.3 k 


C 


5 


125 m 


R613 


311-15094)0 


4.7 k 


CP 


20 


75m 


R614 


317-012301 


12 k 


C 


5 


125 m 


R615 


3174)22301 


22k 


C 


5 


125 m 


R616 


317022301 


22k 


C 


5 


125 m 


R617 


317018101 


180 


C 


5 


125 m 


R618 


311-151200 


22k 


CP 


20 


75 m 


R619 


311-152600 


22 k 


CV 


20 


290m 


R821 


317022301 


22k 


C 


5 


125 m 



* 1 10 Volt Powtr Supply 
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DISCRETION 



CIR 

REF 


PART 

NUMBER 


VALUE 

Ohms 


TYPI 


TOL 

% 


RATING 

ft 


R631 


31 7-0184-01 


180 k 


C 


5 


125 m 


R632 


317-0103-01 


10 k 


C 


5 


125 m 


R633 


317-0223-01 


22k 


C 


5 


126 m 


(1211) R634 


317-0203-01 


20k 


C 


5 


126 m 


R635 


317-0331-01 


330 


C 


5 


125 m 


(1211) R636 


316-0103-01 


10 k 


C 


5 


250 m 


R837 


317-01224)1 


1.2 k 


C 


5 


125 m 


R638 


317-01234)1 


12 k 


C 


5 


125m 


(1211) R639 


317-02034)1 


20k 


C 


5 


125 m 


R640 


317-0681-01 


680 


C 


5 


125 m 


R641 


3174)3314)1 


330 


C 


5 


125 m 


R642 


317-01844)1 


180 k 


C 


5 


125 m 


R643 


317-0103-01 


10 k 


C 


5 


125 m 


R644 


317-0223-01 


22k 


C 


5 


125 m 


R645 


317-03024)1 


3k 


C 


5 


125 m 


(1128) R647 


3154)1034)1 


10 k 


C 


5 


250 m 


R648 


3174)6824)1 


6.8 k 


C 


5 


125 m 


R649 


307-0407-00 


1.3 k 


MO 


5 


1.5 


R661 


315-00114)1 


910 


C 


5 


250m 


R652 


3174)5604)1 


56 


C 


5 


125 m 


R663 


311-16074)0 


1 k 


CP 


20 


76 m 


R654 


317-03304)1 


33 


C 


5 


125 m 


R655 


3074)4074)0 


1.3 k 


MO 


5 


1.6 


R656 


3154)9114)1 


910 


C 


5 


250m 


R667 


3174)6824)1 


6.8 k 


C 


5 


125 m 


R668 


3174)683-01 


68k 


C 


5 


125 m 


(1068) R669 


31501814)1 


180 


C 


5 


250 m 


(1128) R661 


315-0103-01 


10 k 


c 


5 


250m 


R663 


317-01624)1 


1.6 k 


c 


5 


125 m 


R664 


3174)302-01 


3k 


c 


5 


125 m 


R665 


317-0271-01 


270 


c 


6 


125 m 


R666 


3174)752-01 


7.5 k 


c 


5 


125 m 


R667 


3174)6824)1 


6.8 k 


c 


5 


125 m 


R668 


311-1508-00. 


2.2 k 


CP 


20 


75 m 


R669 


3174)6814)1 


680 


c 


5 


125 m 


(1058) R671 


311-1532-00 


330 


CP 


20 


75 m 


R672 


3174)2744)1 


270 k 


c 


5 


125 m 


R673 


3174)1234)1 


12k 


c 


5 


125 m 


R674 


3174)274-01 


270 k 


c 


5 


125 m 



R701 


321-0481-48 


1 M 


MF 


1 


125 m 


R702 


317-0104-01 


100 k 


c 


5 


125 m 


R703 


3174)101-01 


100 


c 


5 


125 m 


R704 


311-1504-00 


150 


CP 


20 


75 m 


R705 


3174)1324)1 


1.3 k 


C 


5 


125 m 



R708 


311-1510-00 


10 k 


CP 


20 


75 m 


R71 1 


317-05624)1 


5.6 k 


C 


5 


126 m 


R712 


3174)432-01 


4.3 k 


C 


5 


125 m 


R713 


31 1-1509-00 


4.7 k 


CP 


20 


75 m 


R714 


3174)1234)1 


12 k 


C 


5 


125 m 


R715 


3174)2234)1 


22k 


C 


5 


125 m 



DISCRETION 

CIR PART VALUE TYPI TOL RATING 

REP NUMBER Ohm* * W 



R716 


317-02234)1 


22k 


C 


5 


125 m 


R717 


317-0181-01 


180 


C 


6 


125 m 


R718 


311-1512-00 


22k 


CP 


20 


75 m 


R719 


311-15264)0 


22k 


CV 


20 


250 m 


R721 


3174)2234)1 


22k 


C 


5 


125 m 


R722 


317-0223-01 


22k 


C 


5 


125 m 



R900 


317-0100-01 


10 


C 


5 


125 m 


R901 


331-0989-48 


990k 


MF 


1 


125 m 


R902 


321-0988-48 


900k 


MF 


1 


125 m 


R903 


321-1389-48 


111 k 


MF 


1 


125 m 


R904 


321-1289-48 


10.1 k 


MF 


1 


125 m 


R905 


326-0141-00 


162 


MF 


1 


250 m 


R906 


321-0843-48 


270 


MF 


1 


125 m 


R907 


321-0101-48 


110 


MF 


1 


125m 


R906 


317-0780-01 


75 


C 


5 


125 m 


R909 


317-0622-01 


6.2 k 


C 


5 


125 m 


R911 


307-0382-00 


7.6 


C 


5 


125 m 



SI 


260-1535-00 




Rotary Tims/Div 


520 

521 

522 

523 

524 


260-1307-00 
260-1307-00 
260-1 3074K) 
with R 69/SI 
with R21 




Slid* EXT-CH1-CH2 
SI ids + - 
Slids AC- TV 
Fush-PullXI — XS 
Push-Pull AUTO 


8401 


with R301 




Powsr On/Off 


5631 

5632 


with R719 
with R619 




Rotary CH2 - Off 
Rotary CHI - Off 


5901 

5902 


260-1307-00 

260-15344)0 




Slid# AC GND DC 
Rotsry Volts/Div 


SK301 


1364)5424)0 




Socket Z Mod 


SK401 


1364)5414)0 




Volt Selector 


T401 

or 


1204)839-00 

1204)6404)0 




Transformer 200 • 240 V 
Transformer 100- 120 V 


TH21 


307-0408-00 


son 


VA1034 20 1/2 W 


TH631 


307-04084)0 


eon 


VA1034 20 1/2 W 
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CIR 

REF 


FART 

NUMBER 


DESCRIPTION 


TYPE 


RATING 


TR21 


161-0127-02 


BSX20 


Si 


NPN 


TR22 


151-0320-00 


MPS 6518 


Si 


PNP 


TR23 


151-0317-01 


BC109C 


Si 


NPN 


TR24 


151-0320-00 


MPS 6518 


Si 


PNP 


TR25 


151-0326-01 


BC107 


Si 


NPN 


TR26 


161-0320-00 


MPS 6518 


Si 


PNP 


TR27 


161-0326-01 


BC107 


Si 


NPN 


TR28 


161-0257-03 


FR8 749 


Si 


NPN 


TR29 


151-0326-01 


BC107 


Si 


NPN 


TR31 


151-032601 


BC107 


Si 


NPN 


TR32 


151032601 


BC107 


Si 


NPN 


TR33 


161025703 


FRB749 


Si 


NPN 


TR34 


151032000 


MPS 6518 


Si 


PNP 


TR36 


151032601 


BC107 


Si 


NPN 


(1165) TR38 


151-107600 


F.E.T. TEL. SPEC. 


Si 


N. Channel 


TR37 


151025703 


FRB749 


Si 


NPN 



(1166) TR601 


151-107600 ) 

151-107601 I 


F.E.T. TEL SPEC. 


Si 


N.Channel 


TR602 


151032601 


BC107 


Si 


NPN 


TR603 


151031701 


BC109C 


Si 


NPN 


TR604 


151032601 


BC107 


Si 


NPN 



TR631 


161032000 


MPS 6518 


Si 


PNP 


TR632 


151032000 


MPS 6518 


Si 


PNP 


TR633 


151012702 


BSX20 


Si 


NPN 


TR634 


151031000 


TEL. SPEC. 


Si 


NPN 


TR635 


151031000 


TEL. SPEC. 


Si 


NPN 


TR636 


151012702 


BSX20 


Si 


NPN 


TR637 


151040100 


BC263C 


Si 


PNP 



(1165) TR701 


151-1076-00 ) 

161-1076*01 ) 


F.E.T. TEL. SPEC. 


Si 


N.Channel 


TR702 


151-0326-01 


BC107 


Si 


NPN 


TR703 


151-0317-01 


BC109C 


Si 


NPN 


TR704 


151-0326-01 


BC107 


Si 


NPN 



V301 


154-0693-00 


CRT G.E.C. Type 1324Y P31 


154-0693-01 


CRT Q.E.C. Type 1346Y P7 


V401 


150-0105*00 


Lamp Naon 34L. Power On 



TELEQUIPMENT D61 



PAGE 20 OF 36 



focus 




TelecsupmenT 
Oscilloscope DB1 



power 

off 



intensity 



(© 
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MECHANICAL 

PART NUMBER DESCRIPTION LOCATION 



012-0168-00 


Cable Input Head 


Accessory 


175-0805-00 


Cable Red 


Accessory 


175-0806-00 


Cable Black 


Accessory 


200-0927-00 


Cap, PDA 




344-0253-00 


Clip, neon 




344-0166-00 


Clip Crocodile 4 off 


Accessory 


131-0844-00 


Connector, button 


CRT 




Cover, protective 




437-0129-00 


upper 


Accessory 


437-0158-00 


lower 


Accessory 


437-0155-00 


Cover, side 




348-0357-00 


Foot, LH 




348-0357-01 


RH 




348-0358-00 


raising member 




352-0265-00 


Fuse holder 


PCB 




Graticule 




331-0347-01 


Standard, CRT 


1 


331-0347-03 


P7, CRT 




367-0182-00 


Handle 




101-0024-00 


clip 




003-0674-00 


Key, Allen 1.5 A/F 


Accessory 


366-1239-00 


Knob, grey/black 


2 


366-1241-00 


Knob, grey/black 


3 


366-1355-01 


Knob, red 


4 


004-0872-00 


Packaging 


Accessory 


134-0098-00 


Plug 4 mm, single pole 4 off 


Accessory 


213-0248-00 


Screw, set, 3x3 mm 


2, 3,4 


200-0968-00 


Sleeve Black 2 off 


Accessory 


200-0967-00 


Sleeve Red 2 off 


Accessory 




Socket 




1 36-0542-00 


black 


5 


136-0302-00 


CRT 




136-0643-00 


red 


6 


006-1197-00 


Wallet 


Accessory 




ASSEMBLIES 




ASSEMBLY 


PART NUMBER INCLUDES CIRCUIT REFERENCES 



PC 166 670-2928-00 

Switch AC-TV 262-0971-00 

Switch TIME/DIV 262-0968-00 



All components except those* in chepter 6. 
C28. C33, C36, R42, R45, R47, R50, RS2, S22. 
Cl to C7, R1 to R6.S1. 



Switch VOLTS/D IV 



262-0967-00 



C901 to C907, R901 to R909, S902. 
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CHAPTER 6 

CIRCUIT DIAGRAMS 



To minimize tht risk of misinterpretation of component values on circuit diagrams, the decimal point has been replaced by the multiplier or 
sub-multiplier of the basic unit. For instance, 2.2 megohms is *own as 2M2 and 1 .8 picofarads is shown as 1p8. 

To aid the reader further, in addition to the block Circuit Reference Table in Chapter 5.1, to locate a component in the circuit diagrams, a 
table is provided at the top of each circuit diagram. In which the circuit reference will appear, whart practicable, directly above the component 
being sought. 
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IS4/23 
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TRIG INPUT & HORIZONTAL AMP D6I 



FIG. 3. 












SWEEP GENERATOR D6I 
FIG. 4. 
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T40I 



ALTERNATIVE VOLTAGE SELECTOR 
120V 




SK40I 



* 



240V 








SmS/div 



C4CH 

— Ih 

SOn 



0406 



0409 / 



IS6/K 



©156/12 



JL C404 
* lOn 



— — vw 

tOOR 




OV 


IW 

* OO 

0409 »V 


* OV 


n 


p 13V 


* 

0404 

r H 



SaiS/dlv 



4 

| R403 

Wwsrr 

22R 



IV 



.SaS/div 



*/7T 

C402 



2m2j2m2 




:04ll I 


! 


D4I2 i 

Bi 1 


04 13 



I56/S2 



NOTES. 

1. * DENOTES COMPONENTS NOT MOUNTED ON P.C. BOARD. 

2. 156/2 DENOTES PC. BOARD/EYELET OR TERMINAL N#. CONNECTION 

3. ALL WAVEFORMS MEASURED WITH CAL. WAVEFORM FED TO BOTH 
CHANNELS. VOLTS/DIV. SET TO 0-1. AND TRIG. SELECTOR TO CH.I. 

AND TIME/D1V. TO 2aS. 
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-OV 



R404 

24K 
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ASK402 
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r ov 



SaS/div 



-T-SV 




TELEQUIPMENT D61 



PAGE 32 OF 36 









TELEQUIPMENT D61 



PAGE 34 OF 36 




PRINTED CIRCUIT BOARD P.C.156 





R 654 
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D61 Issue h 
Amendment List No. 2 

*R601 and +R701 are removed from FC156 (fig. 7) and connected between switch 
(S902) tag 17 and chassis and the co-ax outer connections to pin I56/IC and 
156/llC are removed. Effective Serial number 581901 (change note 1218). 

* Amend Fig. 1A 

. f Amend Fig. IB 

page 5/4 Alterations: Effective Serial number 583601 (change note 1283) 



**R20 


317-0474-01 


470 k 
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125 nW 


R21 


311-1734-00 








150 nif 


**R24 


317-0623-01 


62 k 








**R26 


317-0333-01 


33 k 









** Amend figure 4. Add R20 as shown in sketch below. 




Figure 2 Correction 

Cir. Ref. C642 value should be read as 180 p. 
Figure 7 (PC156) Corrections 



Cir. Ref. foe should be read as C20. 
Cir. Ref. C658 should be read as C653* 




